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Coating blade for applying coating material onto a travelling web (41), particularly coating liquid onto a travelling paper web, 
comprising a steel band (3), which, along the edge section (7) intended to engage the web (41), is provided with a wear-iesistant coating 
(5). Said coating is constituted by a material which has a hardness according to Shore A of from about 10 to about 100. 
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COATING BLADE. 

The present invention relates to a coating blade for 
applying coating material onto a travelling web, particu- 
larly coating liquid or paste onto a travelling paper 
web. 

5 The traditional blade coating technology is based on 

the fact that the blade can deflect, i.e. that the blade 
in its cross-direction will be subject to deflection when 
the blade by one longitudinal edge thereof engages a tra- 
velling web- Contrary hereto Swedish patent 4 68 344 disc- 

10 loses a technology where the blade rather than being de- 
flected has a movable attachment enabling movement of the 
blade towards and away from the travelling web. By using 
this technology it is possible to use coating blades 
which essentially have no bending capacity. 

15 Since the primary function of the coating blade is 

to even and remove excess of a coating liquid containing 
hard particles, for example titanium dioxide, calcium 
carbonate and the like, the edge section of the blade en- 
gaging the travelling web will be subject to continuous 

20 wear. Such wear can be caused also by particles found in 
the paper web proper. As soon as the blade has reached a 
certain degree of wear it has to be replaced- Such repla- 
cement of blade involves high costs, on the one hand cau- 
sed by the cost of the blade per se, on the other hand 

25 also and essentially by the production interruption cau- 
sed by the change of blade. 

An important property of coating blades is thus that 
the resistance to wear or abration is as high as possib- 
le- Since the blades which are used in the traditional 

30 blade coating techniques also shall have springing pro- 
perties which to some extent result in a lower resistance 
to wear the blade quality becomes a compromise between 
spring properties and wear resistance. 

In addition to the fact that the wear resistance of 
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the blades is dependent on the material of the blade it 
is also known to coat the engagement surface of the blade 
with wear-resistant materials, for example ceramic mate- 
rials or chromium. In view of the fact that such wear re- 

5 sistant layers shall be applied to elongate and thin ma- 
terials, often steel bands, limitations in production 
will arise resulting in high production costs. 

The present invention has for its main object to 
provide a coating blade of improved resistance to wear. 

0 Another object of the invention is to provide coating 
blades which can be manufactured at a low cost. 

Yet another object of the invention is to provide 
blades which give advantages in a quality with regard to 
the coated layer. For these and other objects which will 

5 be clear from the following disclosure there is provided 
by the present invention coating blades for applying a 
coating material onto a travelling web. Although the in- 
vention is not restricted hereto it will in the following 
be described particularly in connection with the applica- 

0 tion of a coating liquid onto a travelling paper web. The 
coating blade according to the invention includes a band 
of steel or other form-stable material which, along the 
edge section intended to engage the web, is provided with 
a wear-resistant coating. In accordance with the present 

5 invention it has been surprisingly found that if said 

coating is constituted by a material of a relatively low 
hardness, namely a hardness of about 10 to about 100 mea- 
sured in accordance with Shore A, substantial advantages 
are gained in connection with the use of the coating bla- 

0 de. 

The fact that the use of a coating blade having a 
coating of a relatively soft material resulted in a high 
wear resistance in combination with important operational 
advantages was completely surprising to the skilled arti- 
15 san. As acknowledged in the conventional art one has loo- 
ked for coating with hard materials, for example cerams, 
metals or the like, for the purpose of obtaining a high 
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wear resistance, and the relatively complicated tech- 
niques that have to be used for the application of this 
type of hard coatings has involved high production costs 
and thereby an undesired high price on the final product. 
5 In connection with the present invention it is pre- 

ferred that the coating applied to the coating blade has 
a hardness according to Shore A of about 30 to about 80, 
particularly about 40 to about 70. It is particularly 
preferred that the hardness according to Shore A lies 

10 within the range of about 50 to 60. 

The surprising observation on which the present in- 
vention is founded, namely the possibility of using a re- 
latively soft material as a coating, means that said coa- 
ting material can be constituted by an organic polymer. 

15 Examples of useful polymers are polyurethanes , styrene- 

butadiene polymers, i.e. polymers of rubber type, and po- 
lyolephins. 

A particularly preferred type of polymer is poly- 
urethanes, the building stones of which in a conventional 

20 manner are constituted by polyoles and diisocyanates - 

Usual diisocyanates for polyurethane systems are toluene 
diisocianate, diphenylmethane diisocyanate and naphtalene 
diisoocyanate . Also less common diisocyanates are avai- 
lable, such as hexamehtylene diisocyanate and isoforon 

25 diisocyanate. Polyurethanes are available for example as 
esterurethanes, etherurethanes and urethanes based on 
hydroxyl-terminated polybutandienes . 

What type of pure polyurethane that is used in the 
present invention is not critical for the practical re- 

30 suit as long as the hardness thereof lies within the 
ranges given above. 

Experiments carried out while using the techniques 
according to the present invention have shown that the 
material results in high wear-resistance or abrasion- 

35 resistance but also other advantages, such as improved 

fiber coverage and operability, i.e. low failure frequen- 
cy, have been recorded. The soft coating gives an impro- 
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ved complience vis-a-vis the paper surface and thereby 
results in a lower puttying effect compared to traditio- 
nal hard blades or blade coatings. The improved operabi- 
lity is probably due to the fact that the soft coating at 
5 the edge of the blade more easily allows passage of the 
particles which are present in the paper web or in the 
coating paste in view of the fact that the soft material 
will be elasticly deformed by the particle. Immediately 
after the passage of a particle the coating material then 

10 regains its starting position. 

In view of the elasticity of the coating at the edge 
of the blade in engagement with the travelling web the 
blade edge also to some extent adapts to the contour of 
the paper surface which results in the desired effect 

15 that the coating layer covers the fibers of the base pa- 
per in a more even manner than in traditional coating 
using hard blades or blade coatings. This effect has been 
shown by extensive pilot experiments, where the result 
with regard to failure frequency and fiber coverage has 

20 been studied. In comparison with regard to rupture 

frequency the number of ruptures of the web occurring at 
the blade have been counted. The runs have been carried 
out at equal conditions with regard to base paper quali- 
ty, running time, coating machine variables etc. 

25 In the comparison with regard to fiber coverage the 

results have been studied by so called "burning tests'' 
and colouring with an absorbing type of colour "kroda". 
The burning test is carried out by itioisturing the coated 
paper surface with an about 10% ammonium chloride solu- 

30 tion. This chemical results in darkening of the cellulose 
fibers when the paper is heated to about 300-400^C using 
a heat pistol or in a furnace. The white coating layer 
then appears in contrast against the dark substrate. 

This test shows quite clearly how the coating layer 
35 has been distributed on the surface of the paper. The re- 
sult of this comparison shows clearly that a polymer- 
coated blade in accordance with the invention results in 
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a coating layer of a more even thickness as compared to a 
steel blade of conventional type which results in a flamy 
effect and thus greater amount of coating in the 
"valleys" of the paper surface and less coating on the 
5 "tops" of the paper surface. 

The colouring test also shows the same result in 
that the colour is absorbed more on the sections where 
the coating layer is thinner. In view of the fact that 
the "valleys" of the paper surface are filled with the 

10 polymer coated blade as compared to the steel blade the 
surface irregularity will remain to some extent, whereas 
the positive effects of a reduced rupture frequency and 
improved fiber coverage is of a greater importance for 
many papers qualities . 

15 The steel band used in the coating blade according 

to the present invention suitably has a thickness lying 
within the range about 0.2 to about 2 mm. The coating 
applied has a thickness which suitably lies within the 
range about 0.5 to about 5 mm. 

20 In a particular embodiment of the coating blade ac- 

cording to the invention the coating covers said edge 
section and is provided with a chamfer for the enlarge- 
ment of the surface of engagement of the coating on the 
travelling web. 

25 The width of the coating as seen in a plane of the 

blade and perpendicular to its longitudinal direction is 
suitably about 5 to 25 mm, but this dimension is not par- 
ticularly critical . 

The invention also provides for an apparatus for the 

30 coating of a travelling web comprising means to carry and 
transport the web and two opposite coating blades exten- 
ding across the web and engaging same with one edge sec- 
tion thereof, and which at the opposite edge are arranged 
in a blade holder for each blade with a fastening which 

35 allows movability to and fro the web of said edge section 
without essential deflection of the blade. In this appa- 
ratus according to the invention pressure means are ar- 
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pranged which at said edge section can bring each blade to 
engage the web forwarded between the opposite coating 
blades. The characterizing feature of the apparatus is 
that both coating blades are provided with a coating in 
5 accordance with the above description. 

The apparatus according to the invention is particu- 
larly useful for the coating of thin paper qualities 
which are difficult to produce with low rupture frequen- 
cies. In the particular coating techniques where the web 
10 is fed between two opposite coating blades the use of 

blades having soft coatings is particularly advantageous. 
In the apparatus according to the present invention for 
two-sided coating of a travelling web by the use of jux- 
taposed coating blades pilot experiments have shown a 
15 substantially reduced rupture frequency. The method of 

using juxtaposed coating blades has previously found li- 
mited use in view of the fact that it easily results in 
web failure when using traditional hard blades or blade 
coatings. The web failures arise in view of the fact that 
20 lumps or particles in the paste and/or in the web often 
cannot pass the nip between the blades without being ar- 
rested thereby rupturing the web. 

As examples , in comparing tests between traditional 
steel blades and a steel blade which along the engaging 
25 edge section has been coated with a polymer consisting of 
a polyurethane based on diphenylmethane diisocyanate 
(MDI) with a hardness of about 60° Shore A and with 
otherwise similar conditions have shown that traditional 
blades run for 2 hours resulted in 11 ruptures, whereas 
30 the blade coated with polyurethane did not result in any 
rupture at all. 

The techniques based on the use of soft coatings on 
hard carrier materials is, in accordance with the present 
invention, not restricted to the use of only polyurethane 
35 of the types exemplified above but can also be constitu- 
ted by other materials having the hardness properties 
which satisfy the requirements for operability with con- 
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commitant low rupture frequency and quality related to a 
certain production. The characterizing feature of the 
coating blade in accordance with the present invention is 
the fact that the coating is attached by vulcanization, 
5 gluing or casting on a carrier material in the form of a 
band of steel or other dimension-stable material meeting 
with the required shape and position tolerances, such as 
straightness/ width, length and thickness. The techniques 
according to the present invention based on the use of 

10 soft coating materials further result in the advantage 
that the steel band can be bent and wound without the 
coating being damaged or disattached. 

The present invention will in the following be ex- 
emplified by non-limiting examples in connection with the 

15 appended drawings, wherein: 

Figures 1-3 show diagrammatically cross-sections 
through coating blades according to the present invention 
designed with varying cross-sections; 

Figure 4 shows diagrammatically an apparatus accor- 

20 ding to the invention with two juxtaposed coating devi- 
ces.; and 

Figure 5 shows a detail of the area around the two 
juxtaposed coating blades with associated coatings. 

Figure 1 shows the edge section of a coating blade 

25 generally designated 1 comprising a steel band 3, a coa- 
ting 5 across the edge section 7 of the steel band 3i The 
steel band 3 is at its outer edge provided with a chamfer 
9, and the coating 5 has a corresponding chamfer 11, whe- 
reby the surface of engagement against the travelling web 

30 will be enlarged. 

Figure 2 shows another embodiment of the coating 5, 
in this case provided with a part 15 covering the outer 
edge 17 of the steel band 3. Also in this case the coa- 
ting 5 has a chamfer 11. 

35 Finally, figure 3 shows a third embodiment of the 

coating blade according to the invention, where the free 
edge 17 of the steel band 3 is straight and uncoated. In 
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this embodiment the coating 19 is designed with a tetra- 
hedral cross-section, again with a chamfer 11 defining 
the surface of engagement against the travelling web. 

In the embodiments shown in figures 1-3 certain di- 
mensions and angles have been alotted designations. In 
the table below values and intervals with regard to these 
dimensions and angles are given. With regard to dimen- 
sions a, b, c and d the measurements are in millimeters. 
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Figure 4 shows an apparatus according to the present 
invention, comprising two juxtaposed blade coating devi- 
ces generally designated 25,27. Each blade coating device 
5 includes a coating blade 29,31 and a blade holder 33,35 
operating with movable attachment of the respective blade 
so that they can move against and away from the travel- 
ling web. The blades 29,31 are brought to engagement 
against the travelling web 41 by means of pressure ledges 

10 37,39 actuating the blades near their free edges thereof . 

The blade coating devices 25,27 which are shown only 
diagramatically in figure 4 can be designed in accordance 
with the device described in patent application 
WO93/05887, and with regard to constructional details re- 

15 ference is made to the disclosure of said patent applica- 
tion. 

As is further clear from figure 4 a paper web 41 is 
fed in a downward direction in the nip between the two 
coating blades 29,31. Before the nip the paper web 41 is 

20 applied on both sides thereof with a coating paste by me- 
ans of diagrammatically shown applicators 43,45 which be- 
fore the nip between the coating blades 29,31 form ponds 
47 of coating paste. 

Figure 5 shows a detail of the area around the free 

25 edges of the juxtaposed coating blades 29,31 with coa- 
tings 5 with chamfered engagement surfaces 11, 

As previously indicated the invention is not re- 
stricted to the embodiments shown since changes and modi- 
fications are obvious to the skilled artisan. Thus, the 

30 invention is not restricted in other way than as is clear 
from the appended patent claims. 
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CLAIMS 

1. Coating blade for applying coating material onto 
a travelling web (41) , particularly coating liquid onto a 

5 travelling paper web, comprising a steel band (3), which/ 
along the edge section (7) intended to engage the web 
(41), is provided with a wear-resistant coating (5), cha- 
racterized in that said coating (5) is constituted by a 
material which has a hardness according to Shore A of 
10 from about 10 about 100. 

2. Coating blade according to claim 1, characterized 
in that the material has a hardness of about 30 to about 
80, particulary about 40 to about 70. 

3- Coating blade according to claim 1 or 2, charac- 
15 terized in that said material is constituted by an orga- 
nic polymer. 

4. Coating blade according to claim 3, characterized 

in that the organic polymer is selected from polyuretha- 

nes, styrene-butadiene polymers and polyolephins . 
20 5. Coating blade according to claim 4, characterized 

in that the organic polymer is a polyurethane . 

6. Coating blade according to any preceding claim, 

characterized in that the steel band (3) has a thickness 

within the range about 0-2 to about 2 mm. 
25 7. Coating blade according to any preceding claim, 

characterized in that the coating (5) has a thickness 

within the range about 0.5 to about 5 mm. 

8. Coating blade according to any preceding claim, 
characterized in that the coating (5) covers said edge 

30 section (7) and is provided with a level for enlargement 
of the surface (11) of engagement against the web (41). 

9. Coating blade according to any preceding claim, 
characterized in that the coating (5) seen in the plane 
of the blade (1) and perpendicular to the longitudinal 

35 direction of the blade (1) has a width of about 5 to 
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about 25 mm. 

10. Apparatus for the coating of a travelling web 
(41), comprising means to carry and transport the web and 
two opposite coating blades (29,31) extending across the 
web (41) and engaging same with one edge section thereof, 
and which at. the opposite edge are arranged in a blade 
holder (33) for each blade with a fastening which allows 
movability to and fro the web (41) of said edge section 
(7) without essential deflection of the blade (29,31), 
further comprising pressure means (37,39) arranged so 
that each blade (29,31) by said edge section (7) is 
brought to engage the web (41) forwarded between the op- 
posite coating blades (29,31), characterized in that both, 
coating blades (29,31) are designed in accordance with 
what has been claimed in any one of claims 1 to 9- 




Fig. 4 
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